Primates use social grooming to create and maintain coalitions. Because of this, individuals 21 focus their time on a small number of individuals, and this means that in many cases group 22 networks are not fully connected. I use data on primate grooming networks to show that three 23 different social grades can be differentiated in terms of network structuring. These grades 24 seem to arise from a glass ceiling imposed on group size by limits on the time available for 25 social grooming. It seems that certain genera have managed to circumvent this constraint by a 26 phase shift in the behavioural and cognitive mechanisms that underpin social relationships in 27 a way that allows a form of multilevel sociality based on weak and strong ties not unlike 28 those found in human social networks. 
I use comparative data on grooming networks in a taxonomically wide set of primates 54 to determine how social structure varies with group size. I focus explicitly on grooming 55 relationships, rather than affiliative behaviours like proximity that some recent studies (e.g. that accounts for at least 10% of an individual's total social (i.e. grooming) effort (for 116 justification and details, see ESM). This sets an upper limit on grooming clique size at 10 117 partners, but no species, or group, comes close to this. A tie that accounts for more than 10% 118 of an individual's social effort identifies a relationship likely to elicit coalitionary support 119 (Dunbar 1984) . I use undirected matrices (i.e. the data do not distinguish the direction of 120 grooming), mainly because close relationships should be those that are reciprocated (i.e. each 121 partner should invest equally in the relationship). 122
For each group, the grooming clique size of every adult in the group was first 123 determined and then averaged, and then these were in turn averaged across all groups of the 124 same species. Similarly, the size of all independent (i.e. non-overlapping) continuous network 125 chains (n-cliques) in a group were first determined, averaged for each group, and then 126 averaged across groups of the same species. Grooming clique size is independent of the 127 actual size of group that animals happen to be in (Fig. S2) , mainly because clique size is 128 constrained by the species' cognitive ability to handle relationships, and is thus characteristic supplemented where necessary by more recent sources (see Table S1 ). Neocortex ratio, the .092 without grades; with grades, F 2,18 =102.1, p<0.00001), and significant partial 176 regressions for both network size (t p =4.51, p=0.0003) and grade (t p =13.56, p<0.0001). 177
The three grades in Fig. 1b The three grades differ significantly in neocortex ratio ( grade (p=0.007), and no effect due to group size (Table 1) evidence for these capacities is, so far at least, largely absent from any lower grade genus. 269
As Fig. 4 suggests, the structural differences in the way these species' social groups 270 are organised relate to the relative sizes of their brains, in particular the size of the neocortex, 271
and The grooming data of Fig. 6 suggest (i) that animals adjust their grooming time 292 commitments mainly to the size of their social networks, rather than group size as a whole, 293
(ii) that proportionately more time is committed to grooming in those species where groups 294 are multilevel-structured, and (iii) that they free off time to make this possible by reducing 295 their investment in their core grooming partners (clique members). It seems that the limit on 296 the number of grooming partners that an individual can have (its degree) is ultimately set by 297 the amount of time it can afford to devote to social interaction, and this in turn is likely to be 298 determined by the extent to which its diet imposes demands on foraging and resting time 299 -------------------------------------------------------------------------------------------541 
